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Abstract

This investigation was car-
ried out at the Experimental
Farm of Assiut University dur-
ing 2007/2008 and 2008/2009
seasons to study the effect of
irrigation interval on growth
and yield of Balady and Black
Beauty eggplant cultivars .On
the base of water require-
ments for the eggplant crop ,
the amount of watering was
calculated from 4750 m*® /fed.
Along 145 days present the
eggplant  growing  season
i.e.0.1m® /m?nd applied at
12,18,24 and 30 days inter-
vals. Black Beauty cv. showed
a significantly higher root
fresh weight , early and total
yield per plot and per feddan
in both seasons of the study as
an average of all tested irriga-
tion interval. Irrigation inter-
val showed a significant effect
on total yield as 12 day irriga-
tion interval resulted in higher
root fresh weight and total
yield. Early yield did not show
significant response to irriga-
tion interval. Longer irrigation
intervals significantly short-
ened the period to the first
flower . This response was

more clear in Black Beauty cv.
than Baladay cv. Irrigation
every 12 days gave high sig-
nificantly the highest values of
stem length and the greatest
number of branches per plant
in the two cultivars in both
seasons.
Key words: Eggplant, water
stress, irrigation interval,
yield.
Introduction

Water stress is one of the
major environmental con-
straints in plant growth and
development. The main con-
sequences of water stress is
decreased growth and devel-
opment caused by reductions
of leaf area, dry matter pro-
duction, plant water status ,
and transpiration (Gupta et. al.
(2001) ; Chaves et. al. (2002) ;
Bindi et. al. (2005)) .The ef-
fects of water stress vary be-
tween plant species Hsiao and
Xu (2000) ; Silvestre and Fer-
reira  (2000)) showed that
plants are affected with vari-
ous ways from water stress
according to growth periods
(Ozenc and Ozkan (2003) ;
Deproost et. al. (2004) ; Font
et. al. (2005)) . Schachtman
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and Goodger (2008) reported
that chemical signals are im-
portant for plant adaptation to
water stress. As soils become
dry, root -sourced signals are
transported via the xylem to
the leaves and result in reduc-
tion in water loss and leaf
growth.

Eggplant is one of the
most popular vegetables in
many parts of the subtropical
regions As eggplant's fruit
contains low calories , they are
regarded as a healthy food by
many dietitians . They also
sepresent good sources of Vit-
amin C, Potassium and Calci-
um. One hundred of fresh fruit
flesh contain around 24 calo-
ries, 1 gram of protein, zero
fat, zero cholesterol and 239
milligrams of sodium.

Jin et. al. (2000) reported
that soil  osmotic-stress,
which closely correlats with
drought, has an impact on
growth of both the shoot and
the roots of tomato. However,
growth of the shoot is affected
to a greater extent than that of
the roots.

Ozenc (2008) grow tomato
seedlings under three water
levels (100%, 50% and 25%
of easily available water con-
tent) in different compost
mixes under greenhouse con-
ditions. Water-deficit stress
negatively affected seedling
growth and transpiration rate.
When water deficiency level
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increased, transpiration rate is
decreased. Therefore, plant
growth slowed down and the
total dry matter content of
seedlings and plant height de-
creased.

Behboudian (1977) com-
pared with some other vegeta-
bles reported that, leaf pres-
sure potential y, and relative
water content of leaf (RWC)
remained higher in droughted
eggplant. This species also has
a better stomatal control on
transpiration. There was an
after-effect of drought on the
stomata. In recovery treat-
ment, w, values exceeded
those of the control. This may
have functional significance in
resumption of growth after
stress is alleviated.

Sarker et. al.(2005) report-
ed that under short and long-
term stress conditions, egg-
plants synthesized significant-
ly high amounts of proline, but
in contrast the net photosyn-
thesis remained less affected
and maintained its activity.
Such results suggested that
proline synthesis increases
during stress and returns to
the initial level after stress re-
covery, which seems to act as
part of a survival mechanism.
Therefore, eggplants (Solanum
melongena L. cv. Senryo No.
2) have an adaptive potential
to acclimate under stress con-
ditions.
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Ismail et. al.(2002) found
that irrigation withholding for
9 days (gradual decreasing in
water content) of two sweet
pepper cultivars resulted in
earlier inhibition of leaf
growth in cv. Bellboy’ com-
pared with cv. ‘Cili Padi’.

Rodriguez et.al. (2010) re-
ported that water stress strong-
ly affects horticultural culti-
vars by reducing yield and
fruit quality. Also the physio-
logical functions of the plant
are altered by this stress reduc-
ing due to the formation of
reactive oxygen species and
water relationships.

Wudiri  and  Henderson
(1985) reported that tomato
cv.‘Saladette’, was performed
better then ‘VF145B-7879° un-
der water stress because of its
ability to roll its leaves under
high evaporative demand, there-
by maintaining with high leaf
water status as a sort of drought
avoidance.

Abbas (2007) studied the ef-
fect of three irrigation intervals
(4,8 and 12 days) on eggplant
in Irag and found that irrigation
every 8 days during the grow-
ing season significantly in-
creased plant height and the
number of main branches per
plant. Moreover, the mean fruit
weight and plant yield were
significantly increased with the
treatment of 8 days interval of
irrigation.

The objective of the present
work is to determine the best
water needs, and the best plant
response to water stress as well
as know the effect of physiolog-
ical characteristics of the crop
under water stress conditions,
identifying ~ the mechanical
plant resistance (morphological
and anatomical) and to select
the best varieties (growth and
yield) under conditions of water
stress.

Materials and methods

This study was carried out
at the Experimental Farm of
Faculty of Agriculture , Assiut
University , Assiut ,Egypt dur-
ing 2007 and 2008 seasons.
The study aimed to find out
the performance of growth and
yield of two cultivars (Balady
and Black Beauty) of eggplant
grown at different irrigation
intervals (12,18,24 and 30
days).
Plant material preparation

Eggplant seeds were sown
in the nursery at 15/1/2007 and
20/2/2008 in the first and second
season, respectively. Transplant-
ing took place on 19/4/2007 and
29/4/2007 in the first and second
season, respectively. Transplants
were arranged on ridges 80 cm
apart with 50 cm spacing be-
tween plants in the experi-
mental plots. Experimental plot
area was 9 m®, Except for irri-
gation normal cultivation prac-
tices were applied as recom-
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mended ( for common ) in all
fields.
Normal practices for transplant
establishment were adapted fol-
lowing the usual recommend for
eggplant crop.
Soil preparation

Land preparation included
plowing to a depth of 30 cm and
rotovating to a fine tilth to break
up clods and to smooth the soil
surface of the ridges. Before culti-
vation and during soil preparation
one third of the recommended N,
P and K fertilizers were added to
the experimental plots at the rate
of 45 kg N, 30 kg P,Os and 40 kg
K;0 per fed in each season .The
experimental field was irrigated
S0 as to stabilize the ridges. Other
agricultural practices of pest and
weed control and others were
applied .
Water quantity calculation:
Water quantity was calculated on

the base of water requirements
for the eggplant crop (F.A.O.
publications). Water require-
ments for eggplant crop under
furrow irrigation conditions is
4750 m® ffed. When the growth
season is 145 days and the irriga-
tions along the season is usually
applied eared 12 days, This mean
that the recommended irrigation
interval is 12 days, and by divid-
ing the water quantity in each
irrigation as 4750 m®/12 we ob-
tain 395.8 m® /fed. in each irriga-
tion

Water quantity in each irrigation

for one meter # = 395.8 /4000 =
0989 m¥m?

Water quantity in each irrigation
foroneplot = 0.0989 x 9 m?
=0.89 m*/m’

Irrigation intervals ,number of irriga-
tions and water quantities added
along the growing season are pre-
sented in Table 1.

Table 1 : Number of irrigations total water quantity along the growing
season in Balady and Black Beauty cvs of eggplant during

2007 and 2008 seasons..

I(rlgatlon Number of Water qL_Jar)tlty Water quant.lty
interval L per one irriga- | per plot during
q irrigation -
ays tion season
12 12 0.9 m® /plot 10.8 m*
18 8 0.9 m?/plot 72 m
24 6 0.9 m?/plot 54 m’
30 4 0.9 m’ /plot 36 m

The amount of water ap-
plied for each irrigation was
according to Ministry of Agri-
culture, Laboratory Center

Climate and added using a
meter to control the quantity
of water irrigation.
Experimental design
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The applied experimental
design was split plot with 3 repli-
cate. The cultivars contributed as
the main plot while irrigation
intervals were randomly distrib-
uted to the sub-plots.

Recorded data

I- Vegetative characters:
After 63, 97 and 131 days

from transplanting and prior to

irrigation (in both seasons), the
following data were recorded on

3 randomly labelled plants and

averaged to calculate:

1- Average stem length (cm):

Measured from the cotyledo-

nary node to the growing

apex of the main stem .

Average number of branches

/plant: All formed branches

on the main stem were

counted.

The recovered fresh roots : Sam-

ples (after 131days from trans-

planting) of resent active three
plants from each plot were
taken at each planting date and
root system was digged to the
depth of 50 cm. Roots were
gently recovered by agitating
root systems in plastic con-
tainers filled with tap water

(Farghali, 1994). Average root

fresh weight was measured, at

the end of the growing season.

I1- Earliness of flowering (days):
Number of days from trans-
planting to the first flower
observed in each plot.

I1-Fruit yield :

1-Early fruit yield (ton/fed.):
Fruits Picked during the first
15 days of picking season

were weighed and the early

yield per fed was calculated.
2- Total yield (ton/fed): Total
picked fruits /plot during the
whole harvesting season were
weighed and the total yield per
fed. was calculated.
3- At the last sample (131 days
after transplanting)three repre-
sentative plants and prior to irri-
gation were taken from each plot
at each planting date by digging
the soil and roots at the depth of
50 cm. .Roots were gently recov-
ered by agitating root system in
plastic containers filled with tap
water (Farghali, 1994) . Average
root weight was measured .

Statistical analysis:

The obtained data of both
seasons were subjected to sta-
tistical analysis according to
Snedecor and Cochran (1980)
and means of treatments were
compared using Least Signifi-
cant Differences (L.S.D.) at 5
%

Results and Discussion
1- Average stem length
/plant (cm)

As shown in Table 2, average
stem length was obviously af-
fected by irrigation interval all
over the sampling period. This
was true in both tested cvs and
seasons of the study. However, as
average of sampling period and
irrigation interval ,the plants of
the Balady cv. were significantly
longer than Black Beauty cv. For
both cvs, there were an increase
in plant length as progressed in
age. However , stem length was
greatly affected by irrigation in-
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terval. As an average of the two
cultivars and sampling dates ,it
was observed that as irrigation
interval prolonged a reduction in
stem length took place with sig-
nificant differences among irriga-
tion intervals. Irrigation every 12
days recorded the highest results
while the lowest results, were
recorded when irrigation was ap-
plied at 30 days. On line with the
presented results Byari and Al-
Sayed (1990) reported that in-
creasing the water deficit de-
creased plant height, significant
difference were found among
tomato cultivars under water def-
icits for plant height. Omvug-
buta-Enyi (1996) reported that
plant height of okra (Abelmoschus
esculentus) was significantly re-
duced by water stress. Also, Abbas
(2007) studying the effect of three
irrigation intervals (4, 8 and 12
days) on eggplant in Iraq, found
that, irrigation every 8 days during
the growing season increased plant
height of eggplant. Ozenc (2008)
in tomato concluded that water
stress at 50 and 25 % of easily
available water content of soil re-
sulted in slower plant growth and
shorter plants. Plant height was the
highest in 100% irrigation and de-
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creased depending on the level of
water stress.
2- Average number of
branches/plant

Data presented in Table3 in-
dicate that differences between
culivars regarding average num-
ber of branches / plant were in-
significant during 2007 season
while during 2008 season plants
of Balady cv. had significantly
greater number of branches per
plant. Also, it could be observed
that, (as an average of both culti-
vars all over sampling period) the
average number of branches
Iplant was significantly affected
by irrigation interval. The great-
est number of branches /plant
was formed when irrigation was
applied each 12 days while the
least was recorded when irriga-
tion was done at 30 days inter-
vals. Insignificant irrigation X
cultivar interaction was found in
number of branches /plant. How-
ever, significant irrigation x sam-
pling time interaction effect re-
garding number of branches/plant
was found. The highest number
of branches per plant was found
by irrigation every 12 days.
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Our results were confirmed
the findings of Abbas (2007) in
eggplant who reported that irri-
gation every 8 days during
growing season significantly
increased the number of main
branches per plant compared
with 4 and 12 day irrigation
interval.

3- Average recovered root
fresh weight/plant (kg)

Data presented in Table 4
indicat that average root fresh
weight was significantly af-
fected by irrigation interval in
both cultivars during 2007 and
2008 seasons. It could be no-
ticed that root mass detected
in plants of the Black Beauty
cv. was significantly greater
than the corresponding one
found in plants of the Balady
cv. As an average of both cul-
tivars there was a noticeable
reduction in fresh root mass as
irrigation  interval  became
longer. The greatest root
weight was found as irrigation
was applied at 12 days interval

while the lowest values in this
respect was recorded as irriga-
tion was applied every 30 days
.This was true in both seasons
of study. Generally, over both
seasons of study the Black
Beauty revealed the greatest
root mass as expressed in
higher average root fresh
weight /plant when watered
every 12 days. Zhang et al.
(2005) reported that plants
grown under dry climate had
lower stem length, transpira-
tion and total biomass, but
higher root/shoot ratio of
plants. Xu et al (2006) ex-
plained that water stress sig-
nificantly improved R/S ratio
of three grass seedlings.
Ozenc (2008) reported that,
regarding root/shoot ratio as
one of the growth parameter,
water stress limited shoot
growth more than root growth.
This means that moving of
soluble nutrient elements de-
creased through shoot.

Table 4 :Root weight (kg) per plant in eggplant cvs. Balady and
Black Beauty as affected by irrigation interval during

2007 and 2008 seasons.
v Irrig. 2007 2008
Black Black
Inter (d3 Balady Beauty Mean | Balady Beauty Mean
12 1.40 1.66 1.53 1.21 1.41 1.31
18 1.04 1.26 1.15 0.86 1.04 0.95
24 0.82 1.03 0.92 0.61 0.87 0.74
30 0.50 0.84 0.67 0.43 0.65 0.54
Mean 0.94 1.20 1.07 0.78
L.S.D. Cv=ns Irri.=0.06 Cv=ns Irri.=0.07
0.05 Cvx Irri= ns Cvx Irri=0.10
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Kulkarni and Phalke
(2009) tested the effect of two
water levels (normal and in
50% water application as wa-
ter deficit condition ) on root
growth of okra. At harvest,
water-stressed plants had 21%
lower root dry weight mass
but higher root/shoot ratio.
Sarker et.al. (2005) reported
that eggplant biomass yield
was significantly decreased
under water stress
as the moisture stress re-
tarded the physiological func-
tions.
4-Earliness
(days)

As shown in Table 5, the
two tested cvs of eggplant re-
sponded differently to the ef-
fect of irrigation interval re-
garding number of days to
flowering .Black Beauty cv.

of  flowering

flowered earlier in both sea-
sons of study. The longer irri-
gation interval enhanced earli-
er flowering. The latest to
flower were plants irrigated
every 12 days in both cultivars
in both seasons of study . No
significant effect was detected
for the cultivar x irrigation
interaction on the earliness of
flowering . However, for each
of the tested cultivars , there
was a decrease in number of
days to flowering as irrigation
interval prolonged .The earli-
est to flower was Black Beau-
ty cv.when irrigated every 24
or 30 days in 2007 and 2008
seasons ,respectively. This is
true as the plants were under
unverable conditions, then
they accelerate in flowering
and forming the seeds early to
keep their kind.

Table5 : Days to the first flower observed in Balady and Black
Beauty cvs of eggplant as affected by irrigation inter-
val during 2007 and 2008 seasons.

Cv.Irrig. 2007 2008
Black Black
Inter (day Balady Beauty Mean | Balady Beauty Mean
12 65.7 63.0 64.3 62.0 59.6 60.8
18 62.7 60.0 61.3 60.1 57.8 58.9
24 56.7 54.7 55.7 55.9 52.7 54.3
30 56.3 55.0 55.7 53.9 51.8 52.8
Mean 60.3 58.2 59.3 58.0 55.4 56.7
L.S.D. Cv=ns Irri.=2.90 Cv=ns Irri.= 3.30
0.05 Cvx Irri =ns Cvxlrri= ns

5-Early fruit yield (ton/fed.)
Table 6 represent data for

early fruit yield in the two tested

eggplant cultivars as affected by

irrigation interval during 2007
and 2008. It could be noticed of
that the Black Beauty cv. signif-
icantly surpassed Balady cv. re-
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garding producing early fruit
yield as an average of the tested
two cvs. Irrigation interval did
not significantly affect the early
fruit yield. However, significant
cv X irrigation interval interac-
tion effect was found on early
fruit yield during 2007 season,
Balady cv. produced the highest

early yield as irrigation was ap-
plied at 18 days interval while
Black Beauty cv. produced the
highest early fruit yield when
irrigated at monthly intervals.
6- Total yield (ton//fed)

Data presented in Table
6 show that the total fruit yield
in the two tested eggplant cvs

Table 6 : Early and total yield(ton/fed.) in Balady and Black
Beauty cvs. of eggplant as affected by irrigation in-
terval during 2007 and 2008 seasons.

Cv.Irrig, Early yield Total yield
Bala Black Black
q Mean Balady Mean
Inter (da y Beauty Beauty
2007 season 2007 season
12 5.818 | 8.193 7.005 18.447 39.000 | 28.723
18 7.104 | 11.516 | 9.310 16.557 30.773 | 23.665
24 6.041 | 10.355 | 8.198 15.623 29.813 | 22.718
30 5.543 | 16.992 | 11.267 15.127 17.900 | 16.513
Mean 6.126 | 11.764 | 8.945 16.438 29.372 | 22.905
LSD 005 Cv=ns - Irri= ns Cv=ns _ __Irr|: 7.0
cvxirri= 4.57 cvXIirri= ns
2008 season 2008 season
12 5.263 | 4.459 4.861 15.740 33.030 | 24.385
18 4200 | 4.252 4.226 13.200 23.747 | 18.473
24 3.630 [ 3.630 3.630 9.803 20.897 | 15.350
30 2.489 | 4.319 3.404 8.507 14717 | 11.612
Mean 3.895 [ 4.165 4.030 11.812 23.098 | 17.455
LSD 0.05 Cv= ns - Irri= ns Cv=ns __Irr|= 5.60
Cvxlrri =ns Cvxlrri= ns

was affected by irrigation in-
terval during both seasons of
study. It is clear that Black
Beauty cv. gave significant by
higher fruit total yield than
Balady cv. in both seasons of
study. Irrigation interval had a
pronounced effect on total
fruit yield as the wider the ir-
rigation interval has the lower

in the total fruit yield . For
each of the tested cultivars, the
highest total fruit yield was
obtained when irrigation was
applied at 12 day intervals.
However, for a given cultivar,
there was adescending manner
of total fruit yield as irrigation
interval was longer. The inter-
action  cultivar x irrigation
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interval was not significant in
both season of study. Howev-
er, within each of the tested
two cultivars there was a re-
duction in the total yield as
irrigation interval was pro-
longed, Significant effect was
more pronounced with Black
Beauty cv. This was true dur-
ing both seasons of study.
Generally, this could ex-
plained under irrigation inter-
val of 12 days the availability
of water requirements as well
as nutrients for the plants are
better . So, this might be re-
flected upon better plant
growth and longer harvesting
period resulting in higher total
fruit yield.

Mbagwu and Adesipe
(1987) reported that water
stress lowered okra vyield as
the greatest percentage reduc-
tion in fresh fruit yield oc-
curred when moisture stress
was imposed at the flowering
stage of ‘Kano Dwarf’ and
‘Awgu Early’ and the pod-
filling stage of ‘Lady Finger’.
In all the lasted -cultivars,
moisture stress at both the
flowering and  pod-filling
stages resulted in a reduction
of more than 70% in fruit
yields, while the lowest reduc-
tion in fruit yield occurred
with moisture stress during the
vegetative stage. Dugo et.al.
(2007) found that pepper dry
fruit weight at harvest under
water deficits throughout the
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season was 66% of the weight
of fruits of treatment which
fully irrigated. Also, Sankar
et. al. (2008) found that
drought stress decreased the
biomass and yield, leaf area
duration, cumulative  water
transpired, net assimilation
rate, mean transpiration rate
and harvest index in five okra
varieties . Among these varie-
ties, variety JK Haritha
showed the best results.

Abbas (2007) under Iraq
conditions reported that the
mean fruit weight and plant
yield in eggplant were signif-
icantly increased with the
treatment of 8 days irrigation
to 178.63 kg/plant and 61.22
t/h. compared with the other
intervals 4 and 12 days.Jaimez
et.al.(1999) found that fruit
production in three cultivars
of sweet pepper (Capsicum
chinense Jacq) under the con-
ditions of tropical semiarid
region was affected in differ-
ent degrees depending on the
cultivar ( from 24% up to 40%
reduction between irrigation
interval 3 and 6 day ). Wudiri
and Henderson (1985) report-
ed that smal effects of water
stress on the reproductive pro-
cesses of tomato plant were
more pronounced in
‘VF145B-7879’ than in ‘Sala-
dette’. As severe water stress
25% ET (evapotranspiration)
reduced fruit set by more than
90% in ‘VF145B-7879’ com-
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pared with a reduction of 40%
in ‘Saladette’. Gadissa and
Chemeda (2009) tested three
irrigation levels (50, 75 and

100% of ET.) A 50% reduc-

tion in irrigation level caused

a reduction in vyield of about

48.3 and 74.4% under the

normal and paired-row plant-

ing methods, respectively,
whereas, a 25% reduction in
irrigation level caused a re-

duction in yield of about 22.8

and 47.7% under the same

planting methods.
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